Growth inhibition of Saccharomyces cerevisiae by the immunosuppressant leflunomide is due to the inhibition of uracil uptake via Fur4p.
The immunosuppressant leflunomide inhibits cytokine-stimulated proliferation of lymphoid cells in vitro and also inhibits the growth of the eukaryotic microorganism Saccharomyces cerevisiae. To elucidate the molecular mechanism of action of the drug, two yeast genes which suppress the anti-proliferative effect when present in multiple copies were cloned and designated MLF1 and MLF2 for multicopy suppressor of leflunomide sensitivity. DNA sequencing analysis revealed that the MLF1 gene is identical to the FUR4 gene, which encodes a uracil permease and functions to import uracil efficiently. The MLF2 was found to be identical to the URA3 gene. Excess exogenous uracil also overcomes the anti-proliferative effect of leflunomide on yeast cells. Uracil prototrophy also conferred resistance to leflunomide. Uracil uptake was inhibited by leflunomide. Thus, the growth inhibition by leflunomide seen in a S. cerevisiae ura3 auxotroph is due to the inhibition of the entry of exogenous uracil via the Fur4 uracil permease.